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Effects of NaCl stress on the germination of Brassica campestris seeds

and seedling growth

ZHU Qingsong, SHEN Jun, WANG Yong, GAO Yating, LIU Songhu

(Key Laboratory of Horticultural Plant Genetic Improvement in Dabie Mountain Area of Xinyang City/College of Horticulture, Xinyang
Agriculture and Forestry University, Xinyang 464000, Henan, China)

Abstract: By analyzing the effects of NaCl stress on seed germination and seedling growth of Brassica campestris,
provide a basis for screening salt tolerant germplasm resources and cultivating excellent varieties. Huainan Tadiwu No. 3
was used as the experimental material to conduct seed germination and seedling growth stress tests at concentrations of 0,
0.05, 0.1, 0.2, 0.3, 0.4 mol - L', and the phenotypic, physiological and biochemical indicators related to seed germination
and seedlings were measured. The results showed that with the increase of NaCl concentration, the germination potential,
germination percentage, radicle and plumule length of Brassica campestris seeds decreased significantly. Compared with
the seedling stage of Brassica campestris, its germination stage was more sensitive to salt stress; At the seedling stage,
with the increase of NaCl stress concentration, the root fresh weight, root dry weight, above ground mass, and leaf width
of Brassica campestris exhibited low concentration promoting growth and high concentration inhibiting growth. The leaf
length, plant height, and leaf width of the seedlings were significantly lower than the control and gradually decreased with
the increase of stress concentration. The relative chlorophyll content showed a trend of first significant increase and then
decrease, and the MDA content and proline content were significantly higher than the control. The POD activity was
significantly higher than the control and showed a significant increase and then gradually decreased. In conclusion, the
concentration of 0.05 mol - L' NaCl significantly inhibited the germination rate and potential of Brassica campestris, but
had a significant promoting effect on the plumule length of Brassica campestris embryos. When the concentration of
NaCl solution was higher than 0.2 mol - L', above ground fresh mass, dry mass, and plant height of seedlings was signifi-
cantly inhibited. MDA and Pro content, peroxidase activity showed a significant increase and then decrease trend, which
can be used as an indicator to evaluate the salt tolerance of Brassica campestris under NaCl stress.
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RPRHR 5 55+ NaClHpa X 505 M 11 & L2 4w A K R RE

XIS R 5T

/0> 3¢ (Brassica campestris L.) , X | & &
KK D K ER, /TR R A S
R, R BB MO 2 AR, BOF
R[5 52K B3R, AR SR (R i, O R B
W2 SRS R IR R 4R, AR 4E > B SR EEE .
FOLERAMNEEM R E S NE L TR 2 M
Tl o R M T H 2 52 B R BR, R A
ZeFE VS I 1 O BRI B SR AR Y. B0 S P
PE HUFE R B0, £ -8~-10 °CHIMIRIR T , 1) RE &2 1%
A, BTS2 AR 15 °CARiR, A “ T i & A8” 2 FK .

458 B A 1 2 Rk AR P ) B AR AR
BREZ—. gt Bt R g
9.5x10° hm, (5 Fili B IR Y 7.26% . 2 — 14 [
TR A 25 LR R, o AR Eh A 1) R
K2 —, EBT LIRS TH AR )y 3.6x10" hm',
= [E AR F A AR 4.88% . 3 Ehmi ik M
MR AR T, gl Y R B AL KR
FEPRBETS , & R KB ™, W i N . B 1
18 B WA AE TR A S 2 A A Eh s -
TR A K 2L R R,

FRT , 5% T 1E 4 #h 19 38 2082 77 T i)t 9 2 v
TREMREED . FHFN N, e il S fh 1
R HE AR U T RS B
STE 3 AT NN ) B S0 N b B L R U3 S
MK SR NEERS, SHhEa T mES
2 v P ER Y OGE RE AR R B A IR
EIGINET. BB R B, SR E s MR A
R FRBR PR EE R
G HA BB S, (H 50T 3O sk R e 3L
JHR 38 F B R B e AR R IR B Z RN RS
WHoE. BRI, 70 M 2 0o SR 1 B T R AL o) 5 472 30
JiL AR By RN £ e 0, 0 e B & I 6 A 5T B0 e
BEFLO SRS 5 i A R A AR S .

EH MR FMER IR S 3 53OS AT EA
[ 6 R B 38 7T o F A R R 4l e AR K ) S
W), 07 HL AR A R M Al R R B AN AE B A, EE
B e rg e S 3 5 TR AL, O B i
A R R L R A AR R B SR AR AR .

1 MRS Tk
1.1 ##)

PRI O3 P oNVER SR S 3 5 CLBER
Fi AR AR, NaCl o2 CREE R R TF
FRAFED,

1.2 RSN E

& RAEE LHL(ALLega X-30R, V1558 )  H
T 43 BT RSP (FA3104N, b3 | 4 66 B it
(V-1800, Fig3E1EIA) b B3 7248 (SPX-150B-D,
VRO KB B (SHH W21-600, 4375 45D  H
PG KT (GZX-9246MBE, IR
1.3 At
1.3.1  #F & ¥ # NaCl i & 32 Fh 7 & 2
NaCl Jifr it 4b 3R 56 T 2021 4E 11 H 7815 B AR Ak
22 e A5 BH T K ) L X[ 2 A A o RS =
HEAT . NaCl K FE 139 0(CK) . 0.05(T1).0.1(T2)
0.2(T3).0.3(T4).0.4(T5)mol - L" 3t 6 MAbFH. ik
5 42 TR [ Br 7 A 56 B AR 3 AT, SR FH 9B 4R 3
WEE . EPRIE I AP 2 5K 120 mmx
120 mm JE4C, B ML 1%E HX 50 ki fp ¥, A E T
UL L, CK I 6 mL Z& 187K, HoAh AR in N 6 mL
X LR FE (1) NaCl ¥, TN TE IR B 7R v 28 CH%
It 5 3 RGIEM T R, T R IFT LN
IEFRY. 55 REFIRGIUF 7R 5 F LA T
PRNES
132 % ¥ # NaCl ri8 &322 %78 # NaCl Jiris
Aib PR AE AR PH AR AR 5 B e A R B T 2 s o) ik b gk
1T KA NE IR GO B DAL
REARAILE 3130301, S E 1, AR EE 30 #R 1,3
WEE ., KR 4 0F 1O, A FEKE NaCl
TR R A BV B [R) 5 28 WD AL B 0o SR 4 P, REAR
B HEHE 10 mL, BEF% 3 d ACFE 1 0K, R Ab2E 3 WK
VFS EPR ERE{EL
1.4 IMBRFEMNESRZ

TSR T R S B%=5 3 RIEH KN
/3% 77 ML AR - 2 250 <100 ;

REZFR /%= 5 R K 2 OB R 77
I A1 S 450 % 100 ;

FHXT R 5 %= Ab BER 58 /% R 2E FR ) x
100;

IRRR A « Fob 1 25 AR #0030 28 FARMR AR K 5
WRZEK : Foh - S BAAR 200 2 400 2 A K R B 5 i
K VI BE < B0 SR AT P A R LI ORI B8 s R e s 4
B AR BT 2 AR K R I BE AR K A IR B &
R 2 iy PR K 5 b b 350 6 0T o« B AR 3 /5 )
B3 Jon B s AR BT R R AR BT R, R e L MR
FEJT, P IS AR /K 43 JE PR BT & 5 b b3 2 AR
T R RS RIAR RN 105 °C HEL A
KT A B, XS HEAT 10 min 233 SRR EHRE

.89.



I D& = 50 ih JE #37%
WE 72 cCHETF B R, T KRR E W 2 A E o

A7 FH T4 X 5 25 W O S R A X A
o KM MRk B = B bE 0k I % i & R (Pro)
B & R A AR B b 2 R VA I 2 Y % (MDA &
5 R AR EESI & i A (PODD T M
1.5 #iEabig

K H Excel 2007 #AFiAT Sivh2: 18, K H SPSS
20.0 AT AT HAE 1) 7 2 0 M AR PR

2 RS0

2.1 NaCl X & 5 fh 75 & B2 0

2.1.1 NaCl prié 3f # s A F RF Ha9%h
R 1A, CK WA 7 A& 2 A B 2w T At
- Ab B, B8 A b AR R N, BT B R 2R B
EIR TS HIREN 0.05 mol- LI,
TR ZF 5 CK A EORR S35 AR, M1 5 25 35 B
BT 50% LAR o, & W BT 0 R RP T O X
NaCl i} 18 & EHUK . NaCl ¥ Z M 0.1.0.2 mol - L
I, P TR S5 CKAHEL S0 F % T 41.00.58.46
NE 7P gL NaClIR B2 0.3 mol - L I, A7 1) &
IFHALN 2.20% , A A H K NaCl K
F&£ 79 0.4 mol- L', F7 MK P& HN 0, %
B JHMIE X SO SRR 1) R 2 A A 2
fEM.

R 1 NaCl B & 05T A R R0
Table 1 Effects of NaCl stress on the germination of
Brassica campestris seeds

A R REE AR
Germination Germination Relative

Treatment X L
potential/% rate/% germination rate/%

CK 70.89+£0.89 A 75.11£0.59 A 100.00

T1 44.00+1.15 B 58.00+1.15 B 77.22

T2 29.89+0.19 C 35.33£1.15C 47.03

T3 12.43+£0.75 D 19.00+0.58 D 25.29

T4 2.20+0.34 E 7.78+0.22 E 10.35

T5 0.00+0.00 F 0.00+0.00 F 0.00

A —F T A AN A RS - BERORAE 0.01 ZK-F 28 S ik 35
2.
Note: Different capital letters indicate extremely significant differ-

ences at 0.01 level. The same of table 2.

2.1.2 NaCl Mg st O E AT RF EM%vh H
1 ATH, B0 M TAE NaCl i R, AR ZER 5
CK A b 2 25 FRAR, BAR RN TE 0.05.0.1.0.2,
0.3 mol - L'' I, K ZF & 73 il 4 58.00% ~ 35.33%
19.00%7.78% . NaCl ¥4 0.4 mol - L' B, K %
FON 0, R LRI A F X O KR TR R R

.90.

2.1.3 NaCl it 3t 58 E A 5 A8 3 R 3 %69 %5
o R 1 AR, B A R R 1 R A R SR
S PR AR % . NaCl #K 4 0.05 mol - L
I, T1 A BEAG B = AR & 25 28, 24 77.22% , NaCl
WM 0.1 mol - L B, A & 5F AN H 47.03%, 3%
A 26 Ak B O - R GE R 2 R I 4 AR 2 Bl A SR
TR A3 T 1 5

2.1.4 NaCl W& 358 F AP FAEAR BAE 3 £ K &9
#ef R 2 AT A, 7E NaCl i, B % NaCl ik
FERI B, P IR B AR B N BRI Ss, — ek
& NaCl i 0 A A= KA B2 25 f ki E - . Tl
5 CK MItb 2 3 AR 8 2, NaCl # & 3£ 0.1 mol - L
i, FlF AR K 5 CK AR LU AR 2 2 K . NaCl Jiria
X FR R 2 AR KA I 2 e, H T R ZF K )
3 E T CKL 3R B NaCl iR BN 0.05 mol - L B 5
TIRZE A KA (AR, nT e 2K Eh ik B2 A R T Fb
TWKIEE R IR . NaClIJE N 0.1 mol- L i}, Fif
FIRZF A 2 B, o2 Je B ER IR 34 0, NaCl
XoF JVR 25 RO A 2 2 1

%2 NaCl BB #0350 FRORER AR 2F 4 K A0S0

Table 2 Effects of NaCl stress on the radicle and plumule

growth of Brassica campestris seeds

b2 AR WRZF

Treatment Radicle length/cm Plumule length/cm
CK 2.47+0.05 A 1.42+0.01 B

Tl 2.44+0.03 A 1.52+0.01 A

T2 2.22+0.13 B 1.08+0.02 C

T3 1.31£0.09 C 0.48+0.01 D

T4 0.46+0.05 D 0.29+0.00 E

T5 0.00+0.00 E 0.00+0.00 F

2.2 NaCliMBX & ORNBEE KT

22.1 NaCl g g CEHHREFZ LKW A
B3 3 ] %0, b & 3R M E Ik I T, 2 b BRI
FEE X6 4 AR 6 o A B 22 S MR BB s B0 SR
41 B AR T B S, NaCl K B3k %) 0.3 mol - L
WS E R, HTI.T2.T3 5 CK Z 7 A&
#,T2.T3.T4.T5 2 [MERARE . YW
B, 41 1 40 B V2 32 1 6 0 B3RS, 0 1 ) B AR T )
AR, G AR TR B A, ARk
[, 45 NaCl e i B A W i, 30 S 4 1 1
FREAHEPR R R EAEES . 24 NaClIKEEA 0.05 mol - L
I, B OSEATEARK S CK ML EREZER. WA
NaCl IR EEHE—THE, T2~T5 ALBE (Al IR KT B3
ZESt
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X BT HF 5T

F 3 NaCl B3 & LS4 RERE KR 0D
Table 3 Effects of NaCl stress on the growth of the roots

of Brassica campestris

b3 MRB it WRApE R
Treatment  Root fresh mass/g ~ Root dry mass/g  Root length/cm
CK 0.24+0.01 a 0.22+0.04 a 17.91+0.85 a
Tl 0.25+0.08 a 0.23+0.01 a 17.45+0.18 a
T2 0.22+0.01 a 0.21+0.04 ab 14.02+0.97 be
T3 0.21+0.05 a 0.20+0.01 ab 13.46+0.74 ¢
T4 0.22+0.06 a 0.19+0.02 b 12.98+0.43 ¢
T5 0.20+0.03 a 0.18+£0.01 b 12.82+0.58 ¢

R B ECT G AN R NG B R R AE 0.05 K 272 5
NGE
Note: Different little letters indicate significant differences at 0.05

level. The same below.

222 NaCl Bri@ 3§ SR 40 % 3 L3R £ AT
e Ha AR 4 FH, fE NaCl 8, R Tl
KR4, 6 A0 T FAth A b B 0 1 b e 5T AT
Jit B MK T CKo NaCl B 38 % £ 2 0.05 mol - L'
I, LS4 T b S R AT R R T
CK, 2 WIIG 3 94 B2 50 B 0 i 1B 3 A A A e 1E A
FH 5 AT B SR SR R B 0T B0 SR 4 B A V2 05 R B0
& H, AR T RO AR A K. BR T2 4b, T3.T4.
T5 Ab# b AREE T E AR S CK Mt B3
BEAR , B 24 NaCLIRJE T 0.2 mol - L' i, £ i
X E O B IR A . &b B
PRimi5 CK A EL%) 5 35 PRI, ZR W] NaCl PR 50
SKATHTIR = AR B A T, HR ey, 40
PR

F4 NaCl JHBx & OSR4E i KB
Table 4 Effects of NaCl stress on the growth of Brassica
campestris seedlings on the ground

b PR A o B M bR 7RG
YOS

Above ground Above ground Plant
Treatment .

fresh mass/g dry mass/g height/cm
CK 1.73+£0.03 b 1.61+0.00 b 2.34+0.00 a
T1 1.97+0.06 a 1.71+0.01 a 1.99+0.02 b
T2 1.63+0.02 b 1.54+0.00 b 1.84+0.03 b
T3 1.41+0.09 ¢ 1.20+0.08 ¢ 1.58+0.09 ¢
T4 1.28+0.02 d 1.10+0.04 d 1.64+0.11 ¢
T5 1.29+0.04 d 1.12+0.03 d 1.34+0.00 d

223 NaCl Wit 2 %5 K 4@ ot Koot 509 %
s S A, BES NaCl ik AW R, % A B
UL SR AN R FE 2 3 T ], RN
BARE REEE T CK LR ERK, T2 5
T1 AHEC B2 P AK, T2 . T3. T4 Z M ZE R AR E , TS
L5 T4 FH G 35 FEAR , 2R W NaCl s #0350 28 4))

B Py AR, H NaCl v BB ey , X &)y i K 8 4100 )
VERRGE . TEMETE 7T, T1 5 CK AR, 4 98
FWK,T2 5 CK L Z R AR, T3 5 CK AL
WE K T2 T3 T4 Z M ZF AL E,T5 5 T4 #
PU 25 B A, T B e /IMEL, R IR B (e 3t 4 v
-G8 48 K, BEE NaCl I Sy , SAMH 41y vy i 166
) A2, W] RE A BRI LI R R 1 4l ET I R S
35 R4
F 5 NaCl BB ORGEM R EKEIE
Table S Effects of NaCl stress on the leaf growth of

Brassica campestris seedlings

b3 MK 58
Treatment Leaf length/cm Leaf width/cm
CK 5.20+0.02 a 2.92+0.02 b
Tl 4.62+0.20 b 3.34+0.02 a
T2 4.12+0.01 ¢ 2.84+0.03 be
T3 3.99+0.11 ¢ 2.74+0.11 ¢
T4 3.98+0.03 ¢ 2.78+0.06 ¢
T5 3.78+0.00 d 2.62+0.04 d

2.3 NaCIhB M & LB EBE IR
A1)

2.3.1 NaCl Brié 3t 55 SR 4hw et s A ARad & & 49
vk HE 6 A A, 7E NaCl il T, 3.0 324 i
SPAD {H B NaCl ¥ 5 H) AN BT 42 v S A4 52N B
# . 5 CK M, 7E NaCl # % 4 0.05 mol - L' i
SPAD {25 3, 51 0.2 mol - L 2 52 3% N 4, 4F
5 7& /F NaCl ¥ & 0.4 mol - L' i, 55 T1 AbERAH L,
SPAD {53 T [ 1 30.18%.

F 6 NaCl fBX & /03R4 SPAD A — 2
BEMEIY
Table 6 Effects of NaCl stress on SPAD and MDA
contents of Brassica campestris seedlings

b — i
”ﬁeiment SPAD i/i]?A cit)ent/ (umol-g™"
CK 37.23+0.54 b 7.55+0.15 f
Tl 39.50+0.70 a 8.54+0.01 ¢
T2 35.90-+0.88 be 9.35+0.11 d
T3 34.69+0.64 cd 9.84+0.02 ¢
T4 33.58+0.50 d 12.79+0.05 a
TS 27.58+0.48 ¢ 10.65+£0.15 b

2.3.2 NaCl Mrif 3355 48 A — 85 (MDA) &=
8 Rek  HE 6 nIH1, BEE NaCl e ik B A&,
5 CK ML, S BN S B R E S . NaCl
WPEIEE] 0.3 mol - L' I, i P & & & (b, J5 [FD
H B KAE, N 12.79 umol - g, K BH NaCl fi 18 X}
BO Y AR T MEER LR
ST B 1 o S0 M 1 O, R T B0 S 4 1 T

.91.



X ISR 5T

hOE R

37 %

4. 3 NaCl KN 0.4 mol - L' I, Iy T i
i )R£3 10.65 umol - g, 1X A B8 A R IR O
I T SO S UM A KR L, S BOR 034
B E TR N B
2.3.3  NaCl & 3§ 558 K %) o il 28R (Pro) & & 49
ot R 7 AT, 7E NaCl hie T 38 O 34 i
FrEHE R & BB 2 ETHE T RRES,
HAREZ (0] 5 2% . 24 NaCLIKEEHN 0.3 mol - L™
I, B S A IR R S B L T s,
1261.18 pg-g'; 4 NaCl ¥  0.4 mol - L™ i, 50
SR 2R & B OO RS 1047.86 ng- gl
X AT HE S R R B I TSR0 Sl i B aE R RR
JZ, S LS E BT EE 2 2 R .
7 NaCl B & OR 4 EBRERN T S L
TRk 0EA )
Table 7 Effects of NaCl stress on proline content and
POD activity of Brassica campestris seedlings

ST WO ) SR
Treatment Pro content/(pg-g") POD activity/ (U-g")
CK 157.23+6.34 888.0+48.50 d

T1 267.43+11.88 ¢ 1190.7+£28.5 ¢

T2 428.72+13.03 d 1404.0+43.9b

T3 969.82+26.60 ¢ 1841.3+429 a

T4 1261.18£5.49 a 1750.7£33.5a

T5 1 047.86+22.00 b 1418.3+20.7 b

2.3.4 NaCl Mria 3t 350 3 40 % i A 485 (POD)
EFHGHea R 7 AL & NaCl i B 3,
T SELIHI T A POD 3 PR B4R 2 5 TS R %
Ffa A . BAKRI N NaCl fria kb )5, 5 CK M
L, POD i P35 B2 8, 76 FE 9 0.2 #110.3 mol - L™
I, 4 5 1 POD V& 4 5 ey, B 35 T At b
B, “FZ MR EMEZE R, (HEEE NaCl Pra ik &
ksl Tt WS PET IR R R

3 i

TR HRIE T, NaCl Bl 2 2 3] 7 35028
T 7 R 2R 34 R0 R 2R 2, HAEAR MK 0.05 mol - L'
B LRI M 53 22 7, AR A B0 S Bl TR R 2
Xof a8 B B AR R BUR . B NaCl JBe i B2 1 T
151, B ST R R R B D B TR
i, FE 52 LE NaCl e 4 0.4 mol- L B, 3.0
FKMT IR FHFRFRER 0, X GRRIFLED
PO ZZ ZAEF IR AL R —30. {H/27E 0.05 mol L™
1 35 B8 T, 350 S8 IR R 2 2R K A0 2 2 T IR
Tt B ARG B2 11 25 i 3558 S 2 1) 2B KA — 1 R

.92.

B, 1X 528840 00 70 45 R BN — 3

VEW 8 52 35 e B, R %) 8 1 2R K 52 31 i 3
SN . FEARIREG 70 3R 38 TR 5500 SR 4l (AR £
JREAEANFRAIE 2 TR EZR, AR TR &L
NaCl ¥ & 0.3 mol - L' i 52 21| & 25 40 1] , 1) #H
NaCl I Xt 350 S 4 B AR R T 50 R 28 1 52 g B
N E I I SERS RN N i il b W
0 J0T R R T D e A A R b A R R T B i
0E TR, X5 R0 N4 R — 8 BRI E
0.05 mol - L B, Z1 R Ik & 3 )R AR, HE 5
Na'Z 5T i35 Ik 8 7 Pl St #0675
B — B IR T

Mg RN EER M EE AR, WM EEY)
U PR B A R A, G 2R —EEE N
ST SRR B AR ARER A R K
B RIR B R R 5 CK AL, BB TR T 3030
41t SPAD {H , {H B % Sh a3 58, H SPAD {HiZ
T R, 2 I R VR B 1 B R T B0 SRS
LR F A R, 52 4 IR A K X S TR O
SRR A — 30, 0 55K R S
S L4 R — 2

JESKE X 325 1 A 1 (MDA & & Al ATE — %
FE P b S 48 5 F2 ™). Hao 2\ N # b if 4
S BUT R I S AR T 45 AL B0 I T B AR
S5 M G MRG0 . AR IR, B A NaCl
WP S, O LI T B MDA & & 2 K5 & i
¥, {524 NaCl i ¥~ 0.4 mol - L, 41 MDA
TrE PR E R, A3 10.65 umol - g, X AT
T BRIV FE L R T O SR TS N e Y
SECE ORI E KR ITEE S T, XS A
W e 2t R A—FL.

I SRR A S R ) B L 1B T R R, B
TC R FAE A A T & K E
B A 903 P, AR S B B e AR
b, BEE NaCLIRJEM T, B0 HH i Fr A i
AR T EENCEE LG TGS, RO
SEANTE A 52 B R WA R, S i R R A R
BN M ) BRI SR AR B TR T 4 S 0 A AR
BRI T, 1 56 S X PR PR R 1 o

IS A B (POD) A2 A5 40 1 P 1) 2 2 975 10 il
22—, AT LLIE BRI 5% R A A0 4 9 4 E 3
PEEAEYPUE M. EARRE T, F0 24N 7E NaCl
e R, POD v PEFEAS Rl AR B 2 [A) B4k 1 20 BT
JE RS . UiBALE SR EE T, S aT Dl i 4
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SRIRAR 4 - NaCl P ol #0301 K S i AR 5

XIS R 5T

ety SR il P T G ARG 3 2 P Y i N A
{EL B 30 A5 B2 R L — 7 T AL T N BE ) S
B A, 3 5 BTN HOAIT FE 45 2R 2 — Bt s
25 L 53T, NaCl Wil 25 FEAIS 1 3OS Fl 111
REAFHGRFR, GHE AL, FR 2 T 3 b
OB 3BT R W], NaCl K 24 0.05 mol L'
IR 590 0T B O SR 1 1T R AR AR R 2 AR D T AR
DN B ST 25 it A e 3 A 1 i A X ) B K 4
FEHHT I, AR EE NaCl [ 38032 4 1 1) AR K
A —E MR HEE T, b5 NaCl ik BTt &, 35058 %)
B AR A 32 B8 2 ), XS AR R
BWER S B S R S E P A FE AR AR
AR —F0, 43 H7 2 ,0.05 mol - L' NaCl fip i X 35 0
Xom ERH R EMNRA - ERHEME,
0.2 mol-L" NaCl [l J746 & 2 M 2l i i A 4, ]
JNy Ui 146 o SIE T R ot A 4 4t PR K
S 30k
(1] FI, EE sk, A5 o, 25 75 B 38 00 ST b Ak 77 104 0]
HHLAERFE,2018,59(6) :949-950.
[2] SRR, RO SR, S PG LR B B R R AL 2 ) oy
A S R 2 [J]. ALl 4, 2018,27(3) :440-450.
[3]  PLARBL, TRIR, MR, 25 BRI eon B4 R 2 A AR 3¢
AR BEAR BRI R[] WA R 222540, 2021 ,38(2) : 289-295.
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